Functional characterization of the mouse melanocortin 3 receptor gene promoter.
Melanocortin receptor 3 (MC3R) is expressed in the hypothalamus and pituitary in humans and rodents, and is involved in the control of feeding, energy metabolism, and pituitary function. In the mouse pituitary, MC3R is detected in mammotrophs. This study aimed to clarify the regulatory mechanism for Mc3r expression in the mouse pituitary. The promoter activities of reporter constructs for the MC3R gene 5'-flanking region up to -4000 bp (transcription initiation site designated as +1) were analyzed. The promoter activity significantly increased in the -86/+109 construct, but decreased in the -38/+109 construct, indicating that the minimal promoter required for basal expression of Mc3r is located in the -86/+109 region. Putative binding sites for transcription factors AP-1 and ATF4 were found in the 5'-flanking region of Mc3r. Site-directed mutation or deletion of these sites affected the promoter activities. In gel-shift assays with a nuclear extract of mouse anterior pituitary cells, band-shifts were detected for both sites after the addition of the nuclear extract, and were decreased in the presence of excess unlabeled probe competitors. These results indicated that both sites were involved in the regulation of Mc3r expression in anterior pituitary cells. Estradiol-17β treatment increased the Mc3r promoter activity, indicating that the gene is regulated by estradiol-17β. In conclusion, we have demonstrated the minimum promoter region required for Mc3r expression, and identified two binding sites for AP-1 and ATF4 and in the 5' upstream-flanking region of Mc3r that are essential for Mc3r expression.